Background : We examined deaths of Medicare beneficiaries in Massachusetts and California to evaluate the effect of managed care on the use of hospice and site of death and to determine how hospice affects the expenditures for the last year of life.
significantly (PϽ.001 for both) less likely to die in the hospital (11% vs 43% in Massachusetts and 5% vs 43% in California). Enrollment in MCOs did not affect the proportion of in-hospital deaths (those enrolled in fee-forservice plans vs MCOs: 40% vs 39% in Massachusetts; and 37% vs 34% in California). Expenditures in the last year of life were $28 588 in Massachusetts and $27 814 in California; about one third of the expenditures occurred in the last month before death. Hospital services accounted for more than 50% of all expenditures in both states, despite 77% of decedents being hospitalized in Massachusetts and just 55% being hospitalized in California. Among patients with cancer, expenditures were 13% to 20% lower for those in hospice.
Conclusions: Medicare-insured decedents in California were more than 4 times more likely to be enrolled in MCOs, were 50% more likely to use a hospice, and had a 30% lower hospitalization rate than decedents in Massachusetts, yet there are few differences in out-of-hospital deaths or expenditures in the last year of life. However, patients with cancer using hospice did have significant savings. Med. 2002; 162:1722 -1728 F OR MORE than 2 decades, there has been concern about the high costs of end-of-life care. [1] [2] [3] [4] In the Medicare program in the late 1980s, approximately 27% of all expenditures were devoted to medical services for the approximately 1.7 million decedents, representing 5% of all beneficiaries. 5 Many have argued that there should be substantial cost savings in end-of-life care, especially through the use of a hospice as a substitute for hospital care. But there has been controversy about whether hospice does in fact lead to cost savings. [6] [7] [8] [9] [10] [11] In addition, it is argued that hospice is used by few dying patients, almost all of whom are patients with cancer, and, therefore, whatever cost savings per patient there might be from hospice use are unlikely to add up to substantial systemwide savings. 4 Trying to understand end-of-life expenditures and savings from hospice care is problematic. In part, this is because available data do not reflect the recent changes in the health care system. The last comprehensive analysis of expenditures for decedents used 1988 Medicare data, and the last available analysis of the effect of a hospice on expenditures used 1992 data and focused exclusively on patients with cancer. 5, 7 Since then, under the influence of managed care, hospitalization rates and lengths of stay for all persons have been declining, and this may eliminate any cost savings that arise from substituting for hospital care. In addition, there are few reliable data on the use of a hospice or on how hospice use has been influenced by the spread of managed care. What data do exist on the effect of man-
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†Died September 1, 2001. aged care on end-of-life care 12, 13 have been the subject of significant controversy. [14] [15] [16] [17] We examined information on Medicare-insured decedents from Massachusetts and California, matching death certificate data with Medicare expenditure files to explore 3 main issues. First, what is the influence of managed care on the use of hospice care? In particular, within states, are managed care organization (MCO) enrollees more likely to use hospice care? Between states, is MCO penetration associated with greater hospice use? Second, is hospice use associated with more out-of-hospital deaths? Finally, how does hospice use affect expenditures at the end of life? Does greater hospice use save money, especially for patients with cancer?
PATIENTS AND METHODS
SAMPLE SELECTION
There are wide geographic variations in MCO penetration and in the practice and costs of medicine. To examine a range within this spectrum, we selected 2 urban states. Massachusetts has a low MCO penetration among elderly persons, a high number of hospital beds per population (3.0 beds per 1000 population), and a historically high hospital use rate; it is also a high-cost area. California has a high MCO penetration among elderly persons, a lower number of hospital beds per population (2.4 beds per 1000 population), and a historically low hospital use rate. [18] [19] [20] In both states, we studied fully entitled Medicare beneficiaries who died in 1996, were at least aged 66 years at death, and were not enrolled in Medicare's End Stage Renal Disease Program. We studied all decedents in Massachusetts and a randomly selected 20% of decedents from the much larger state of California.
We used the denominator files from the Health Care Financing Administration (HCFA) to merge with each state's 1996 death certificate files. In Massachusetts, 42 452 Medicare-insured decedents met the criteria. In merging the files, we used Social Security number, date of birth, date of death (DOD), and sex. A match was accepted if either of the following conditions was met: (1) there was a perfect match on Social Security number and either sex or date of birth and DOD; or (2) there was a match on at least 7 social security number digits and a perfect match on sex, date of birth, and DOD. Of the 42 452 decedents, there was a match between the HCFA files and death certificates for 39 447 (93%). Only beneficiaries continuously enrolled in Parts A and B of Medicare insurance during the entire last 12 months of life were retained, yielding 37 933 Massachusetts decedents. An identical method was used for California, except that fewer than 1% of the decedents lacked a social security number; therefore, we matched on name, sex, DOD, and ZIP code. Overall, 20% of California decedents comprised 33 684 people, of whom 96% linked to the death certificate file; 27 658 of these were continuously enrolled in Medicare and comprised our analytic file for California.
PLAN TYPE
Decedents were divided by their insurance status into 3 groups: (1) those continuously enrolled in a fee-forservice (FFS) plan for the last 12 months of life, (2) those continuously enrolled in an MCO for the last 12 months of life, and (3) We examined expenditures for decedents for 30-day periods from the DOD back 12 months. If an expenditure, such as a hospitalization, crossed two 30-day periods, it was allocated by the proportion of the hospital days in each period.
ANALYSIS
We compare deaths between the 2 states by age, sex, race, place of death, and cause of death. Causes of death were categorized using methods developed by the National Center for Health Statistics. 21 Site of death was identified from the death certificate file. For people who died in the hospital, we distinguish between those who died as inpatients and all others, such as those who died in the emergency department or on arrival.
We compare patterns in site of death, cause of death, and hospice use, reporting mean and median hospice use (in days) by state and insurance plan type during the last 12 months of life.
Hospital expenditures are for acute-care hospitalizations only. Physician expenditures include insurance payments for all types of claims in the Medicare physiciansupplier file, including physician services covered by the Medicare Part B insurance plan and clinical laboratory, ambulance, ambulatory surgical facility, and nonphysician claims. Other expenditures are for services provided by rehabilitation hospitals and hospital outpatient departments.
The statistical significance of differences in proportions between any 2 groups is calculated using a program by Gahlinger and Abramson. 21 P values are based on the z distribution. Because of the large sample size, nearly all reported differences are statistically significant at PϽ.01. Results that are not significant at P=.05 are indicated. Table 1 compares the Medicare beneficiaries in Massachusetts and California based on sociodemographic characteristics. Although the populations are slightly older and have fewer African Americans than national norms, the distribution of the causes of deaths is consistent with national norms.
RESULTS
PATIENT POPULATIONS
California decedents were significantly (PϽ.001) more likely to be enrolled in MCOs than those from Massachusetts. A small proportion of decedents in each state switched between FFS and MCO coverage in the last year of life; in Massachusetts, most (83%) switched from an FFS plan to an MCO, while in California, most (77%) switched from an MCO to an FFS plan.
MANAGED CARE AND THE USE OF HOSPICE CARE
In Massachusetts and California, few patients received hospice care in the last year of life ( Table 2) . Also, the duration of hospice care was short, with median lengths of stay of less than 3 weeks in each state ( Comparing the states, California, with more than 4 times higher MCO penetration among elderly persons, had about 50% higher hospice use (Table 2 ). Decedents enrolled in FFS plans in California used hospice care 40% more than those in Massachusetts. Similarly, decedents enrolled in MCOs in California used hospice care much more than those in Massachusetts.
HOSPICE CARE, MANAGED CARE, AND SITE OF DEATH
Decedents receiving hospice care were significantly (PϽ.001 for all) less likely to die in the hospital, for those enrolled in FFS plans and MCOs and regardless of terminal disease (Table 3) . In Massachusetts, 11% of hospice users died in the hospital, in contrast to 43% of those who did not use a hospice. The difference was similar in California (hospital in-patient deaths: 5% for hospice users vs 43% for those who did not use a hospice). These proportions were similar whether patients died of cancer or another terminal illness (Table 3) . Despite much greater hospice use among decedents enrolled in MCOs and much greater rates of MCO use in California, in-hospital deaths were similar in either insurance system and state (34%-40%) (Table 3) . Similarly, among patients with cancer who used a hospice in Massachusetts, 11% died in the hospital regardless of insurance; in California, 5% of decedents enrolled in FFS plans and 6% of decedents enrolled in MCOs died in the hospital (Table 3) . However, among hospice users, the precise site of out-of-hospital death was associated with insurance type, with patients enrolled in MCOs tending to die at home and patients enrolled in FFS plans more likely to die in nursing homes. For instance, in Massachusetts, among decedents enrolled in FFS plans who used a hospice, 60% died at home and 26% died in nursing homes, while among those enrolled in MCOs, 72% died at home and only 15% died in nursing homes (Table 3) .
Overall, despite the facts that patients in hospice care were much more likely to die out of the hospital, that patients enrolled in MCOs used a hospice much more frequently, and that California had much higher MCO penetration and hospice use, the proportion of hospital in-patient deaths between Massachusetts and California was essentially identical (40% and 36%, respectively).
HOSPICE CARE AND EXPENDITURES IN THE LAST YEAR OF LIFE
Overall, expenditures for decedents enrolled in FFS plans in the last year of life were substantial. In Massachusetts, expenditures totaled $28 588 per decedent, while in California, they were $27 814 ( Table 4) . Expenditures increased dramatically as death approached (Figure) . In Massachusetts, the expenditures in the last month of life were 31.9% of those for the last year of life, while in California, they were even higher, in excess of 38.0%. In each state, and for each cause of death, more than 50% of the expenditures were for hospital services ( Table  4 ). The amount spent on hospital care was almost identical in Massachusetts and California (Table 4) , despite the fact that in Massachusetts 77% of decedents were hospitalized in the last year of life while in California only 55% were hospitalized. Expenditures in California for hospice care were higher than in Massachusetts (3.4% vs 1.8% of the total).
During the last year of life, expenditures for all patients in a hospice were slightly more than expenditures for patients not in a hospice in Massachusetts, and only slightly less in California (Table 4) . Among patients with cancer, in the last year of life, expenditures were about 13% lower for decedents receiving hospice care in Massachusetts and nearly 20% lower in California ( Table 5) . In Massachusetts and California, expenditures in the last month of life for patients with cancer were about 40% lower for those in a hospice (Table 5) . Indeed, reduced expenditures for hospice users with cancer extended to the third month before death.
COMMENT
Despite dramatic changes in the health care system during the past decade, the economics of dying remain relatively unchanged. Managed care programs use hospice care significantly more than FFS programs, and patients who use a hospice die out of the hospital significantly more. Nevertheless, even though California had a much higher MCO penetration among elderly persons, more hospice use, and lower hospitalization rates and hospital bed availability than Massachusetts, these states are extremely similar in expenditures for decedents enrolled in FFS plans in the last year of life and for rates of out-of-hospital deaths.
Within each state, MCO enrollees are 50% more likely to use a hospice than FFS plan enrollees. This difference is not because MCOs have higher proportions of decedents likely to use a hospice, patients who are younger, and patients who are dying of cancer. Even among decedents with cancer, those enrolled in MCOs were nearly 30% to 40% more likely to use a hospice than those enrolled in FFS plans. Furthermore, between states, MCO penetration seems to be associated with greater hospice use. With a 4-fold greater MCO penetration among Medicare beneficiaries, California uses 50% more hospice care than Massachusetts. This difference in use of hospice care persisted in comparing decedents enrolled in FFS plans with those enrolled in MCOs between states. The greater use of hospice care by MCO enrollees may be because the organizational structure and financial incentives are aligned to encourage hospice use. Managed care organizations are in a better position to coordinate care and provide the right care in the right setting. In addition, Medicare reimbursement policies encourage this shift. Once an MCO's patient begins hospice care, Medicare provides the MCO a small fee for managing the patient while assuming the cost of hospice care. Consequently, referral to hospice care significantly reduces the MCO's expenditures for high-cost patients.
However, even with higher use of hospice care by MCO enrollees, overall use remains relatively low and concentrated in patients with cancer. Less than 20% of all dying patients receive hospice care, even in California, and more than 60% of all hospice users have cancer. This translates into more than 35% of all decedents with cancer using hospice care. Among patients with cancer, historical barriers to the use of a hospice seem to be diminishing. The next hurdle is to use hospice care earlier in the dying process and for more days. Conversely, for patients without cancer (eg, those with chronic obstructive pulmonary disease or heart disease), with low hospice use, the challenge is to increase hospice use, even among decedents enrolled in MCOs. The sites of death of patients in Massachusetts and California are quite similar. Less than 40% of all decedents, and even less than 50% of decedents who do not use a hospice, die as hospital inpatients, lower than reported in the past. 22 A key determinant of dying out of the hospital and dying at home appears to be receiving hospice care. The proportion of out-of-hospital deaths in Massachusetts and California was similar regardless of whether the decedents had FFS plan or MCO coverage. Similarly, controlling for hospice use, patients with and without cancer died out of the hospital at the same rates. Thus, despite 400% greater MCO penetration, 20% fewer hospital beds, nearly 30% lower hospitalization rates, and 60% greater use of hospice care, California decedents die in the hospital only slightly less frequently than Massachusetts decedents. This suggests that what predicts site of death is more complex than mere hospital bed availability. 23 Finally, despite declines in hospitalization rates and lengths of stay, more use of hospice care, less than half the deaths in the hospital, and increases in MCO penetration, the health care costs of the last year of life remain high. Indeed, at $28 588 for the last year of life in Massachusetts and $27 814 in California, Medicare beneficiaries who die remain nearly 5 times more expensive than the average Medicare beneficiary. 5 The dramatic increase in costs as death approaches, documented many years ago, remains. 5 The data presented herein suggest there may be an MCO spillover effect. That is, higher use of hospice care among MCO enrollees affects the care of FFS plan enrollees: in California, with a 4-fold higher MCO penetration, decedents enrolled in FFS plans used hospice care 50% more than their Massachusetts counterparts. However, this spillover effect regarding hospice care does not seem to translate to reduced expenditures. The hypothesis that greater MCO penetration and greater hospice use might alter practices and lower costs at the end of life, even among FFS programs, is not supported by our data. Despite a 400% difference in MCO rates and a nearly 60% difference in hospice use between Massachusetts and California, differences regarding expenditures in the last year are minimal. 4, [6] [7] [8] [9] In California, decedents enrolled in FFS plans receive hospice care significantly more and are admitted to the hospital less, and yet the difference in expenditures compared with Massachusetts is small ($774, Ͻ3%).
These data support the notion of cost savings from hospice care for patients with cancer. Decedents with cancer who used a hospice had 13% to 20% lower expenditures during the last year of life, and these savings extended to the 3 months before death. [6] [7] [8] [9] Patients with other diseases who used a hospice tended to have higher expenditures. This made the overall effect of a hospice on expenditures seem minimal.
These data suggest that several important follow-up studies are necessary. First, these data represent elderly patients who are Medicare beneficiaries. While Medicare beneficiaries account for two thirds of all decedents in the United States, it is important to extend these data to younger decedents. Similarly, the expenditure data represent only elderly decedents receiving FFS health care. It is important to see if the expenditure data apply to MCO settings also. Finally, while patients enrolled in MCOs use hospice care more frequently, it would be important to understand whether this option is freely selected by the patients and whether they and surviving family members are satisfied or even more satisfied with hospice care and dying at home.
This study has several limitations. First, these data are restricted to persons 65 years and older, who account for only two thirds of decedents. The pattern of site of death and expenditures may not extend to decedents younger than 65 years, especially because there are some data to indicate that younger decedents may consume more health care resources. 2 Second, the expenditure data are limited to patients in the FFS sector because reliable MCO cost data are not available. Whether disease-specific expenditures and expenditures for de- cedents who use a hospice are more or less in those enrolled in MCOs is unknown. Similarly, our expenditure data did not include expenses not covered by Medicare, such as nursing home costs and out-of-pocket expenditures, which could have been substantial. Other states may differ from California and Massachusetts. We selected these states as representative of urban states at 2 ends of the spectrum of MCO penetration, hospital bed availability, and resource intensity. However, they may not be typical of this spectrum, and patterns discovered herein may not extend to more rural states, such as Wyoming. Finally, although Massachusetts and California have large-group and independent practice association-type MCOs, we could not differentiate among types of MCOs to see if there were differences.
CONCLUSIONS
For the past 2 decades, there has been concern about the high costs of end-of-life care and the hope that hospice use could reduce such costs. According to data from Massachusetts and California, decedents enrolled in MCOs receive hospice care significantly more than those enrolled in FFS plans. However, overall expenditures in the last 12 months of life remain high, 5 times the expenditures for the average Medicare beneficiary. The significant differences between Massachusetts and California in MCO penetration, hospice use, hospitalization rates, and hospital bed availability are not associated with differences in expenditures in the last 12 months of life and site of death.
